INTRODUCTION
The high cost and political sensitivity associated with the disposal of rad~oactivo waste makes it Imperative that the quantity of waste generated be kept at the lowest reasonable level. The processing of Pu waste by direct conversion -1-to PUF6, that can be easily separated as a gas, was examined many years ago.
1 The process was limited then to reaction of residues with F2 at elevated temperature. Because of the corrosive nature of hot F2, there was a significant materials compatibility problem. Also, because PuF6 becomes increasingly unstable at temperatures above 170 K, there was reduced reaction efficiency, and PuF6 decomposition product de~osits outside of the reaction zone. To some, the advantages of the process, including the reduction of the number of processing steps, space requirements, and the need for fewer chemical additives, outweighed the disadvantages.
As the cost of waste disposal has sharply increased in recent times, the fluoride volatility process has gained new significance.
To compliment the high temperature process and overcome some of the perceived shortcomings, we have been examining the possibility of room temperature fluoride volatility. The compound FOOF and its gas phase equilibrium product FOO have had the most emphasis in this study because of the potential for making it in sufficient quantity economically. h and a reaction efficiency at least as good as FOOF.
The chemical reactions of interest in the FOOF pracess are:
'2(9) + 02(9) '> '00F (9) (1)
6 '00(9)
'here '(s) is a solid residue. The first reaction reqires the input of energy. The others proceed spontaneously at room temperature.
Kinetic studies5F 6 of the FOOF, FOO, 0., system showed & that there was an equilibrium (2FO0 -FOOF + 02) that produced FOO In the gas phase. The reaction rate was very temperature sensitive with an activation energy of 13 kcal/mole.
It was found that FOO reacted to produce PuF6 much more efficiently when the Pu residue was spread over a metal The first gas circulating loop was designed to optimize the fluorination reaction in light of the information gained from the kinetic studies.
It was operated at a high flow rate so that FOOF passed quickly from the supply reservoir to thfi gas-solid reactor. The gas-solid reactor had a large volume so that the gas reactant remained in contact with the solid residue for several seconds. The solid residue was spread over a metal surface (metal matrix) .
After demonstrating that the metal matrix reactor operated efficiently, the information obtained was used to adapt the reaction to a fluidized bed, that was believed would be more convenient for use in a production mode. To compensate for Lhe slower flow rate used in fluidization, and the lack of a metal catalyst, the amount of FOOF (as opposed to FOO) reaching the reaction zone was optimized. This required additional coolinq c~fthe gas stream and control of the 02 pressure.
A severe test of Pu extraction was made by removing it as PuF6 from Incinerator ash. Fluorination of the ash at elevated temperature was shown to result in the fomatiori of nonvolatile fluorides. When ths untreated~!shwas fluorinated at room tempc~rature, volatile PuF6 waa formed.
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EXPERIMENTAL APPARATUS
The apparatus used in carrying out the gas-solid reactions involving the fluorination of PU residues was enclosed in a glove box designed for the safe handling of Pu. Fig. 1 is a simplified schematic of the equipment used. Although Ni or Al were the preferred materials of construction for handling fluoridating agents, stainless steel was found to be perfectly adequate for many uses at room temp~rature.
The FOOF was made outside of the glove box and cryopumped to a receiving rese~oir inside the glove box.
The receiving reservoir was one component of a gas circulating loop.
GAS-SOLID REACTORS METAL MATRIX REACTOR
To take advantage of the effect of a metal surface, the first reactor uged was a 13 liter~tainless steel cylinder filled with compacted Al foil kialls, A carrier gas was introduced to the gas circulating part of the loop not inciuding the ballast tank.
The carrier gas was F2 initially, but became a mixture of F2 and 02 as FOOF was introduced. This gas was circulated so that the vapor from the FOOF recei~~ing reservoir was carried first to the gas-solid reactor, then through the infrared diagnostic cell, cold traps, compressor then back to the reservcir. The PuF6 generated In the gas-solid reactor was con- were chosen to optimize the reaction efficiency in each case.
In this example, the flow rate of the carrier gas through the fluidized bed was about 5 actual l/rein. The carrier gas Z1OW rate through the Al Matrix reactor was about 60 actual l/mln.
The operating pressure was about 150 torr in both experiments. The rate that the reservoir temparaturti wa~in-creased was about the same in each case. The over all reaction efficiency was slightly higher (15% vs 12%) in the Al matrix reactor. A second generation fluidized b~d that will allow for higher flow rates and larger sample loading is In the design stage. Further study of this problem will be made using other surrogates.
In order to conseme FOOF and prevent high t~mperat!lres from the fluorination reaction energy, the ash was pretreated fitart, 67% of the particles in the sample were 90 microns, 43% were larger than 180 microns and 25% were larger than 350 microns.
No attempt was made to reduce the particle size except the mixing associated with the fluidization process in the ked. We are currently experimenting with simple ways of pretreating the sample to reduce particle tiize as weli as fluorinate most of the oxides before using FOOF. We are optimistic that practical reaction efficiencies will be obtained.
The ash represents the most stringent applicatlan of the process. There seems to be no severe problems associated with processing residues rich in Pu. 
